Critical Minerals Conference
2024

Brisbane, Australia
26-28 August 2024

ISBN: 979-8-3313-1606-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2024) by Australasian Institute of Mining & Metallurgy (AusIMM)
All rights reserved.

Printed by Curran Associates, Inc. (2025)

For permission requests, please contact Australasian Institute of Mining &Metallurgy (AusIMM)
at the address below.

Australasian Institute of Mining & Metallurgy (AusIMM)
P.O. Box 660

Carlton South Victoria 3053

Australia

Phone: 61 3 9658 6100
Fax: 61 3 9662 3662

publications@ausimm.com.au

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



CONTENTS

Abstracts

Characterisation of the incongruent dissolution of polyhalite in aqueous environments
F Akinwole Braimoh, K Bartlett, J Brown, X Lai and K Roberts

Characterisation of South African coal waste for critical materials recovery
J R Amaral Filho, A Kotsiopoulos and S T L Harrison

Selectivity of magnesite from dolomite during flotation with sodium hexametaphosphate and
citric acid
A A A Appiah, J Hunt, M B Fathi and O Missen

Lithium geopolitical and socio-environmental dynamics — current and future scenarios
D Arbeldez-Ruiz, M Kivinen and R Sairinen

Exploring circular economy and decarbonisation barriers in Australia’s lithium and rare earth
elements industry

A H Asif, H Lim, C Li and H Sun

The infrastructure challenge
P Baker, B Colley and D Usher

Hydro-met solid liquid separation processes and combinations — art or science?
G Bickert

Building resilient supply chains for the 2035 global EV market
P Biswas and R Griffin

Will the next generation HPAL plants be built in Australia
D Connelly

The new vanadium hydrometallurgical processes yet to be commercialised
D Connelly

Enhancing analytical expertise and benchmarking for high purity alumina
S J Couperthwaite, C J Johnston, G Perenlei, W N Martens and R A Pepper

How critical are critical metals and minerals to Australia?
T Craske

Evaluating circular economy solutions for critical minerals supply
B Currie and C Berkmortel

Recovery of nickel-cobalt mixed hydroxide from laterites through HCI leaching route
G Das, L Zeng, C Y A Don, S Paton, Y Pranolo, K Barnard and J Loh

Process to recover high purity vanadium pentoxide from vanadiferrous titanomagnetite
concentrate
G Das, C Y A Don, S Johanie, Y Pranolo, S Paton, R McDonald, M Jackson, W Zhang,
L Zeng, K Barnard and B Nicol

vii

10

11

12

13

15

17

18



Pyrite reprocessing of critical-metal bearing waste for environmental gain
H S Degeling

Impact of mineralogy on economics of the acid bake process route for rare earths
J Demol, E Ho, K Soldenhoff, C Griffith and G Senanayake

Towards increased transparency in critical mineral mining — leveraging the initiative on
responsible mining assurance for the global nickel industry

D Dowdell and L Stephens

Glycine leaching — a sustainable solution for recovering Cu, Co, and Ni from sulfide minerals
J J Eksteen, T Tang, C G Perea, A Polenio, C Poad and C He

The role of Government in securing project approvals for critical minerals
D Falconer, P Freeman and E Campbell

Exploring anisotropic effects of grinding media for selective separation of scheelite and
fluorite

M B Fathi

Where next for nickel?
H Fisher

An introduction to clay-hosted REE projects in Australia
M Gazley, M Knorsch, A Piechocka, M Kartal, K Lilly and M Ince

Flash calcination of fine spodumene concentrate
R Gilligan and A N Nikoloski

Government grants and incentives — positioning your project for a funding boost
K Grove

Closing the gap between Australia’s vast mineral endowment and its investable critical
minerals projects

L Haynes

Balancing act — navigating Indonesia’s nickel industry strategic development amid
decarbonisation efforts

S Hazarabedian, K O’Neill, N Witto and S Trevean

Resourcing Australia’s prosperity — unlocking our future critical mineral potential
A Heap

How major projects can change the future of critical materials mining
S Houston

Precursor cathode active materials pilot processing and opportunities

M Jackson, N Ghaebipanah, N Chapman, K R Barnard, D Holanda Pereira de Souza,
J Eksteen, T Tang and A Polenio

Review of the plasma treatment in extraction of thorium and Rare Earth Elements from
complex ores
D Kemp and M Ziemski

Mining for tomorrow — navigating health hazards in the critical mineral supply chain
N LaBranche, K Johnstone and D CIiff

viii

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35



Clay hosted REE deposits — early characterisation for economics assessment
H M Lampinen, N Reid, A Davis, R Thorne and M Iglesias-Martinez

XplorelQ — successfully using machine learning in mineral exploration
M Laporte

A sustainable approach for lithium metal production — LithSonic™: current technology
development status

D Liu, L Melag, D Freeman, T Barton, W Bruckard and C Chen

Creating a sustainable vanadium industry in Queensland — primary mining and recycling
G Loyden

Recovery of critical metals from copper tailings — a Queensland case study

R S Magwaneng, T Ono, S Kuwaba, M Akahori, T Kamiya, K Hashimoto, A Parbhakar-
Fox and V Lisitsin

Natural gamma response to indicate REE
C McNally, N Scott, J Hodgkinson and P Ofori

Scheelite processing challenges and opportunities — an example from Kara Magnetite-
Scheelite Mine, Tasmania

E Musa, J Hunt, M Fathi, O Missen and G Doherty

From minerals to materials — Government R&D initiatives to support Australia’s critical
minerals mid-stream processing capabilities and opportunities

B Delaval

Towards greener lithium production — eco-friendly flow sheet innovations
P A Opoku, B Albijanic and B Tadesse

Production of lithium sulfate from spodumene processing, does it make sense?
M Page, P Mankarious and C Griffith

Extractive hydrometallurgy for critical metals recovery
H Peng, U Sultana, V L Gontijo, T Darinchuluun, J Gudgeon, D Mann and J Vaughan

The double edged sword of EV demand
C Perks

Novel crystallisation process for high-purity lithium hydroxide monohydrate
C Pudack

Developing Australia’s ionic clay and clay-hosted rare earth deposits
J Quinn, R Ring and K Soldenhoff

Development of smart(er) flow sheet for beneficiating rare earth minerals bearing heavy
mineral sand ores

E Raffaillac and R M G MacHunter

The optimisation of PGM recovery from a low-grade ore
M Rampou, M Safari, V Notole, S Ndlovu and G T Nwaila

Improving the discovery potential of High Purity Silica in Australia
S W Richards, J Walsh, A Jennings, K Guerin, A Senior and R Morgan

Evaluating the selectivity of thiol collectors on froth flotation of PGM-bearing ores
M Safari and M Dlame

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53



Exploration for critical metals under cover in the Madura Province — Western Australia
W Salama and L Schoneveld

A novel approach towards cobalt extraction from spent Lithium-ion Batteries using selective
leaching and electrowinning

A Sheraz, Z Ali, J Tariq and M Fatima

Development of new technologies for processing low-grade sulfide critical minerals
D W Shiers, A Leles de Souza, J Li and K R Barnard

The role of Industry 4.0 in the mining industry
A Shirbazo, B Li, S Saydam, S Ata and H L Ramandi

Pyrometallurgical options to reduce e-waste and recover critical metals
D Shishin, S Nicol, | Shakirova, M Shevchenko and E Jak

Improving bioleaching efficiency of critical elements from bauxite residue
F Soto, L J Webster, R Gillane, E Marcellin and D Villa-Gomez

What is the investment community seeking from climate-related financial disclosures under
ASRS and ISSB? An opportunity for critical minerals as leading players in decarbonisation

M Stewart, J Hextall and B Young

Application of vertical wet high intensity magnetic separators in critical mineral processing
Q Tang, W Wang and W Weng

The India Australia New Policy Proposal (NPP) — unlocking critical minerals

Y Teitler, M Iglesias-Martinez, R Baumgartner, L Schoneveld, | Gonzalez-Alvarez, S Hu,
R Wang, G Spampinato, H M Lampinen, B Godel, H Seille and E R Ramanaidou

The critical choices required to seize Australia’s unique opportunity
M Upcroft

Critical raw materials sustainability, traceability and provenance verification — Australian pilot
of the UN/CEFACT Project

P Vasilyev, K Rankenburg, S Capell, Z Zeus and N Norris

DLE completes the circle for lithium brine
W Weinig, D Johnson and K Kammerzell

Environmental and cost comparison of different spodumene concentration processes
P Whattoff, L England, C Seymour and J Labuschagne

Critical minerals — a road worth travelling, but it might be a bumpy ride
D Whittle

Conquering the challenges in commercialising great tech
R Williamson

The circular reference of sales and funding
R Williamson

Utilising Cyclowash™ technology to reduce fines reporting to hydrocyclone underflow
M J Wright

Key trends in technology — an analysis using patent data
R Wuiff, R Moore and N Amitay

54

55

56

57

58

59

60

62

63

64

66

67

68

69

70

71

72



The battery materials challenge — sodium sulfate: an economic analysis of valourisation
technologies

R Yeung, T Morin Caamano and D Koc

Green and efficient tungsten extraction via direct solvent extraction in alkaline medium
L Zeng and K Barnard

A novel vibration energy harvester for self-powered sensors at mine sites
H Zhang, B Li, M Karimi, M Hassan and S Saydam

Process for battery grade nickel and cobalt sulfate products from mixed hydroxide precipitate
W Zhang, Y Pranolo and K R Barnard

Purification process for battery grade manganese sulfate
W Zhang, L Zeng, Y Pranolo and K R Barnard

Papers

Sustainable beneficiation of hard rock lithium ores — aiming at zero-waste from single to multi
metal/mineral processing: a case study

D Arteaga, S Luukkannen, | Manzo and M Vera

Critical minerals — economic complexity and Australia’s downfall
R Carlson

Process simulation of a nanofiltration, ion exchange, and electrodialysis flow sheet for lithium
production using fundamental thermodynamic modelling
K L Heppner and K Thomsen

Design considerations for the metal dissolution process for production of battery grade metal
sulfates
A Khera, B Haneman, J Jang, T Plikas, U Shah, S Bedrossian and S Armistead

Graphite — the sleeping giant
M Lollback

The MTM sulfation roast process for critical metals
R W Shaw

xi

73

74

75

76

77

79

85

92

104

113

121





